ABSTRACT
Nucleic acids manipulations

144
Genomic DNA of P. expansum strains was extracted as previously described by Marcet- Gene disruption by homologous recombination in P. expansum was done as earlier of CMP-1 strain using primers PE7-PE8. Similarly, a 1. (RH). Decay incidence and severity were evaluated at different times post inoculation.
210
In both cases (20 °C and 0 °C), five apples constituted a biological replicate and four
211
replicates were used for each treatment.
212
The severity of lesions (cm) at each time of measurement (day) were plotted and growth
213
rates (cm/day) were obtained from the slopes by linear regression using Microsoft Excel
214
(Microsoft Corporation, USA) following similar methodology described in other studies
215
(Vilanova et al., 2012).
216
For RNA extraction, mature apples were used and twenty wounds were made on one 65ºC for 1 min, and heat to 97 ºC at 0.1 ºC/s rate), and cooling step (40 ºC for 10 s).
261
Two technical repeats were conducted for each experiment, and three independent 262 biological replicas were carried out. Oligos qPeSte12F and qPeSte12R were used for
263
PeSte12 gene and genes coding for fungal β-tubulin (AY674401) (qPeTubF-qPeTubR),
264
ribosomal protein 37S PEX1_068590 (qPe37F-qPe37R) and histone H3 PEX1_049570
265
(qPeHis3F-qPeHis3R) were simultaneously used as independent reference genes ( An amplicon of 763 bp was obtained by PCR using PE1-PE2 primers (Table S1 ). The 
Deletion of the P. expansum PeSte12 gene
The plasmid p∆PeS12 ( Supplementary Fig. 1A -B) was used to transform P. expansum 298 CMP-1. Transformants were confirmed using PCR amplification with HygRt-PE10 299 primers (Table S1 ) from monosporic isolates. In the CMP-1 wild type strain there was 300 no amplification, while the transformants amplify a fragment of 2.6 Kb (Supplementary 301 Fig. 1B) . Deletion of the targeted gene was analysed with primers HygRt-PE11 (Table   302   S1 ). In the wild type strain and non replaced transformants there was no amplification,
303
while true deletant mutants amplify a fragment of 2.8kb ( Supplementary Fig. 1C ). Two 304 ∆Ste12 mutants (∆T6 and ∆T8) that contained only a single T-DNA integration
305
(quantified by T-DNA copy number) were selected for further analysis.
306
Both deletant mutants exhibited the same phenotypic traits in axenic growth (PDA
307
plates) compared to the parental strain CMP-1, with the same growth rate and similar 308 conidiation ( Supplementary Fig.1D ). 
Fruit Quality parameters
310
Significant differences in quality parameters were found among harvests (Table 1) .
311
Total soluble solids, starch index and colour increased as the harvest date progressed,
312
while a decrease was observed in titratable acidity and flesh firmness. 
Virulence of P. expansum strains on apples
314
The effect of PeSte12 deletion during apple infection was analysed by inoculating both
315
∆T6 and ∆T8 mutants and P. expansum wild type CMP-1. Both ∆Ste12 mutants were 18 days at 20 ºC showed that 100 % of apples at all maturity stages inoculated with both light microscope (Fig. 3) .
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358
Independently if immature apples were inoculated with the wild type or with both 359 deletion mutants, the first macerated symptoms were observed after 1 day post 360 inoculation using a pathogen concentration of 10 4 conidia/mL (data not shown).
361
Moreover, the superficial mycelium appeared at 3 days post inoculation without visual 362 differences between the wild type and the mutants (data not shown). First conidia were 363 visually detected at 13 days post inoculation on apples inoculated with the wild type
364
( Fig. 3A and 3D ), however only mycelium was observed in apples inoculated with ∆T6 365 (Fig 3B and 3E ) and ∆T8 mutants ( Fig. 3C and 3F particularly at 2 dpi in which the increment was 5 fold compared to 1 dpi (Fig. 5) . The (Table S2 ) was evaluated during axenic growth in liquid culture, comparing the wild 403 type (WT) and ∆T6 deletant mutant (Fig. 6) . Genes used in this study were selected 404 based on their putative role during pathogen infection (Table S2 ). expression. In some cases, the t differences between ∆T6 and WT were restricted to a 412 specific time, as is the case for PEX1_001890, PEX1_018170 and PEX1_034030, in 413 which changes were identified at one time (1, 2 or 3 dpi, respectively) and 414 PEX1_094750 (1 and 3 dpi). Only in PEX1_034010, the modifications were patent 415 through all time points of the analysis (Fig. 6A) .
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416
The rest of the analysed genes (17 of the 22), showed induction in ∆T6 compared to
417
WT. Within these genes, most of them (15 of 17) exhibited an increased expression 418 throughout the three days, reaching the highest level of expression at 2-3 dpi. reached medium values (90-1000 RGE) (Fig. 6B ).
427
The lowest gene expression values corresponded to PEX1_018240, PEX1_047170, 1 and 3 dpi ( Supplementary Fig. 2 ). the wild-type and the mutant ∆T6 (Fig. 7C) . 
491
In this study, the deletant mutants were able to infect apple tissue, but decay 492 progression, determined as lesion diameter, was 3-fold lower compared to the wild-type 493 strain, indicating that PeSte12 affects disease severity more than disease incidence in of sporulation is clearly restricted to PeSte12 gene elimination.
508
Our results showed that conidiation was impaired in both mutants (∆T6 and ∆T8) and Pe∆Ste12.
528
One of the first responses to a pathogen attack is the production of reactive oxygen 529 species (ROS), which are differentially produced depending on compatible or non-host 
597
In the case of the three genes involved in patulin pathway, PeSte12 has no effect in their Buron-Moles, G., Torres, R., Teixidó, N., Usall, J., Vilanova, L., Viñas, I., 2015.
640
Characterisation of H 2 O 2 production to study compatible and non-host pathogen 641 interactions in orange and apple fruit at different maturity stages. Postharvest Biol.
642
Technol. 99, 27-36.
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Calmes, B., Morel-Rouhier, M., Bataillé-Simoneau, N., Gelhaye, E., Guillemette, T.,
Harries, E., Gandía, M., Carmona, L., Marcos, J. PeSte12 is relevant for virulence and asexual reproduction.
Reduction in virulence by silencing Ste12 gene affect P. expansum H 2 O 2 suppression.
PeSte12 is induced at medium stages of apple infection.
PeSte12 acts mostly as negative regulator during in vitro growth.
